Introduction
youths were prohibited under the Youth Protection Act, suggesting that a very high level of smoking has persisted.
Tobacco contains more than 4,000 toxic chemical ingredients, such as, nicotine, tar, and carbon monoxide; including more than 20 Grade A carcinogens. These carcinogens are primarily composed of the tar component, which is widely recognized as the cause of medical conditions, such as, cardiovascular or respiratory diseases, in both direct and passive smokers (Centers for Disease Control and Prevention, 2002) . Increased duration of exposure sharply increase these risks; and nicotine addiction is greater as well in an individual who started smoking during adolescence compared to an individual who started smoking as an adult (Taioli and Wynder, 1991; Peto et al., 2000) . One example of physical Disease or developmental delay in adolescents, caused by smoking, is the increased risk of chronic obstructive pulmonary disease and its early onset (Gold et al., 1996) . In addition, adolescence is a period of rapid growth in physical and mental status, and smoking can incite other delinquent behaviors. For these reasons, smoking during adolescence is a complex issue that can, not only affect an individual's health in adulthood, but also create future social problems.
According to an investigation into smoking prevention in schools, conducted by the Korean government Ministry of Health and Welfare in 2010, Korean adolescents reported that the primary reasons for smoking include both the direct effects, such as enjoying, relaxation, or habituation, and the social aspects, such as peer pressure or a feeling of independence from their parents. In addition, some adolescents chose to smoke for the purpose of weight control, a trend similar to that seen in young single women. The concern for weight gain is one reason that some adolescents fail in smoking cessation (Suh, 2007) .
In previous studies involving adult women, low body mass index (BMI) and subjective lean body image perception were associated with smoking, and the strength of relationship was higher for BMI. This is in accordance with other studies that demonstrated an association between smoking and low body weight (Hong and Choi, 2007; Jang, 2011; Suh, 2011) .
Many studies regarding adolescent smoking, consider it to be a delinquent behavior and as such have investigated its association with a hazardous environment in order to propose measures for prevention. Few studies, however, have investigated the association between smoking and subjective body image. In this study, using the ninth Korea Youth Risk Behavior Web-based Survey, 2013, we determined whether there was an association between subjective body image, and objective BMI, with smoking status. In addition, we investigated the influence of socioeconomic or health-related factors on adolescent smoking to determine targets for smoking cessation programs.
Materials and Methods

Study design and participants
The data for this study were obtained from the ninth Korea Youth Risk Behavior Web-based Survey, 2013 (KYRBWS-IX) . This is a nationwide, web-based survey conducted jointly by the Korea Centers for Disease Control and Prevention, the Ministry of Health and Welfare, and the Ministry of Education, Science, and Technology to examine the health behaviors of Korean adolescents (middle and high school students).
Study subjects were 75,149 students from 400 middle schools and 400 high schools, selected using a two-stage stratified cluster sampling method from all middle and high school students in Korea. The population of interest was stratified into 43 regional-and school-type variables; each subject was then selected through the school (the first sampling unit) and class (the second sampling unit). The total number of respondents was 72,435 students from 799 schools, with a response rate of 96.4%.
Measuring of variables
The dependent variable in our research was daily smoking and the 12 independent variables were age, household income level, academic performance level, lifetime drinking experience, part-time work experience, stress awareness, experience of sadness or hopelessness in the past 12 months, lifetime sexual experience, treatment due to violence in the past 12 months, exposure to passive smoking at home in the past 7 days, BMI, and subjective body image. All variables were determined through responses from multiple-choice questions; except for age and BMI, the latter was calculated from the height and weight provided with the subjective questions.
Data were analyzed separately for boys and girls. Household income, academic performance, and stress awareness were determined on a 5-point scale and reclassified into 3 groups. Experiential questions were answered yes or no. BMI was categorized into three groups: low bodyweight (BMI<18. (WHO expert consultation, 2004; Zheng et al., 2011) .
The responses for subjective body image consisted of five groups: very lean, slightly lean, moderate, slightly overweight, and very obese. These answers were paired with BMI categories, using each BMI group as a reference point and making two or three combinations of concordant or discordant pairs, for a total of seven categories; normal BMI-moderate body image group as a reference, along with normal BMI-slightly or very lean body image group, normal BMI-overweight or obese body image group, low BMI-slightly or very lean body image group, low BMImoderate or overweight/obese body image group, obese BMI-moderate or slightly/very lean body image group, and obese BMI-overweight or obese body image group (Jang, 2011) .
As a dependent variable, smoking status was adopted from WHO's definition of smoker, which means people who smoke cigarettes daily or occasionally at the time of the survey. 'Daily smoker' is defined as a person who smoke at least once a day or more, otherwise classified into 'occasional smoker' (World Health Organization, 2013) . In this study, adolescents were also divided into daily smokers and occasional smokers.
Statistical analysis
For all categorical variables, data are presented as the number of cases and its respective proportion. A chisquare test was performed to determine differences in daily smoking rates among subgroups. Logistic regression analysis was performed to determine the odds ratios of daily smoking due to the change in each variable while controlling the effect of other variables. Three multiple logistic regression models, associated with BMI and body image, were analyzed to compare how much each model can explain daily smoking in adolescents. The models were evaluated using the Akaike Information Criterion (AIC) to determine the respective qoodness of fit. All statistical analyses were performed using SPSS software, version 20.0 (SPSS Inc., Chicago IL).
Results
General characteristics of participants and association Body Image, BMI and Smoking in Korean Adolescents: Results of a Nationwide Korea Youth Risk Behavior Web-based Survey with daily smoking
The distribution of socio-economic, health status, and body shape-related characteristics associated with daily smoking in male and female students is shown in Table 1 . Of the students surveyed, 7.2% of boys and 1.8% of girls were classified as daily smokers; this was related to low economic status within the household and poor academic performance in both sexes. In addition, many of the students within the daily smoker group had experience with drinking alcohol and part-time work. The rates for daily smoking were highest in the normal BMI group and lowest in obese group in both sexes. However, the rates for daily smoking in relation to subjective body image showed different patterns depending on sex; boys who perceived themselves as very lean and girls who perceived themselves as very obese had highest rates of daily smoking. Within the combination BMI-subjective body image groups, the highest smoking rate was for individuals within the "normal BMI-slightly or very lean body image" group.
Multiple logistic regression models for factors related to daily smoking
Three models were analyzed, those containing BMI (Model 1), subjective body image (Model 2), or a "BMIsubjective body image" combination (Model 3), in addition to students' socio-economic and health statusrelated factors. Generally, in both sexes, higher rates of daily smoking were associated with lower academic performance, lifetime alcohol drinking, lifetime sexual experience, engaging in part-time work, experience of sadness or hopelessness in the last 12 months, and DOI:http://dx.doi.org/10.7314/APJCP.2015.16.15.6273 Body Image, BMI and Smoking in Korean Adolescents: Results of a Nationwide Korea Youth Risk Behavior Web-based Survey exposure to passive smoking at home in the last 7 days. There was, however, no significant effect of household economic status and experience of being treated due to violence on daily smoking rates, when adjusted for other independent variables.
Model 1: Logistic regression model containing body mass index: In boys, the odds ratio for daily smoking was lower in the overweight or obese group (0.86; 95% CI: 0.77-0.96) and higher in the low bodyweight group (1.10; 95% CI: 0.97-1.25) compared with the normal bodyweight group, although the results for the latter were not statistically significant. In girls, the low bodyweight group had significantly higher odds ratio for daily smoking than the normal bodyweight group (1.24; 95% CI: 1.02-1.52).
Model 2: Logistic regression model containing subjective body image: There was no significant relationship between the perception of being very lean or slightly lean and daily smoking in either sex. Boys who perceived themselves as being very obese demonstrated lower odds ratios for daily smoking compared to the moderate body image perception group (0.61; 95% CI: 0.47-0.79). Girls who perceived themselves as being very obese showed an odds ratio of 0.66 (95% CI: 0.47-0.93) compared to the moderate body image perception group, and was lower than the odds ratio of the slightly overweight group compared to moderate group (0.78; 95% CI: 0.65-0.94).
Model 3: Logistic regression model containing a combination of body mass index-subjective body image: Compared to the "normal BMI-moderate body image" group, boys in the "normal BMI-overweight or obese body image" group had an odds ratio of 0.79 (95% CI: 0.65-0.97) for daily smoking, while the "obese BMIoverweight or obese body image" group had an odds ratio of 0.83 (95% CI: 0.72-0.96). In female students, only the "obese BMI-overweight or obese body image" group had a statistically significantly reduced odds ratio for daily smoking compared to the "normal BMI-moderate body image" group (0.76; 95% CI: 0.61-0.94).
Discussion
In this study, we compared subjective body image with BMI, and determined their associations with daily smoking. Boys who had a very obese body image or a BMI within the overweight to obese range were less likely to be daily smokers. In contrast, girls who had a slightly overweight or very obese body image reported lower daily smoking rates, while those with a low BMI were significant more likely to be daily smokers.
When comparing the odds ratios for daily smoking according to the combinations of BMI and subjective body image, in male students, among the BMI group of overweiqht or obese and that of normal, significantly lower daily smoking rates were observed only in the combinations with slightly overweight or obese body image perception. However, when the group with overweight or obese BMI was combined with moderate or lean body image, a significant relationship with low risk of daily smoking was not observed. And we can remind that, from Model 1 and Model 2 for male students in Table  2 , overweight or obese BMI was significantly related to low daily smoking rate; however, moderate or lean body image perception was not. Therefore, there seem to be a greater association between daily smoking and subjective body image than with BMI. In contrast, in female students, only a combination of overweight or obese BMI and overweight or obese body image perception showed a significantly lower risk of daily smoking. In Models 1 and 2, an overweight or obese BMI was not related to low daily smoking rate, but the subjective perception of slightly overweight or obese body image was related. This suggests that subjective body image also has a greater effect on daily smoking than BMI in female students.
We calculated the AIC value in each model. In boys, the lowest AIC value was observed for Model 2, meaning the best fit was the model using subjective body image. In girls, however, Model 3, using the combination of BMI and subjective body image, was the best fit.
Other variables associated with the risk of daily smoking in male and female adolescents were analyzed. Factors positively associated with daily smoking rate were middle or low academic performance, stress awareness, experience of drinking, part-time work, and sexual experience. Household income level showed no significant relationship with daily smoking in both sexes. Several studies have reported other various factors associated with smoking intentions regarding to starting or quitting smoking, such as parental smoking, students' alcohol consumption habits, having friends who smoke, poor knowledge about the ill effects on health due to smoking, and so on (Hock et al., 2014; Ozawa et al., 2008) . We need to further investigate about these factors and more closely care or concern the smoking status of students who are likely to be exposed to those environments.
A similar study on Korean adults revealed slightly different results (Jang, 2011) . In female adults, lean body image perception was significantly related to increased smoking rate; this contrasts with our results that showed no similar relationship in adolescent girls. In addition, there was no significant association between a slightly overweight body image perception and daily smoking in women, but adolescent girls with this body image perception exhibited a significantly lower smoking rate. In contrast, low BMI was associated with high daily smoking rates in girls, but there was no association between BMI and smoking risk in female adults. Interestingly, the model using combinations of BMI and subjective body image recorded the best model fitness value with AIC for adult females, followed by BMI and subjective body image perception. In our study, the best model for girls was same as that for adults, but subjective body image model was more suitable than BMI model for explaining odds of daily smoking in female adolescents.
And another research studied for the relationship between BMI and smoking among adolescents in Denmark (Dhariwal et al., 2010) showed an opposing results. In addition to they revealed no significant association between daily smoking and BMI in both sexes, for the odds of all smoking they showed a positive relationship with increasing BMI among boys. However, differently with that study, we adopted BMI as a categorical variable and also considered subjective body image together with it. Our study result about BMI was similar to another research conducted among Canadian students that showed decreased susceptibility of being a smoker in increased BMI category group (Leatherdale et al., 2008) . And the result about subjective body image was also supported by this research that suggested adolescents who perceived themselves as being underweight were more likely to be susceptible for smoking. However, for the adolescents who considered themselves overweight or obese, our study revealed generally decreased risk for smoking and was in contrast with other previous researches (Tomeo et al., 1999; Fulkerson and French, 2003; Neumark-Sztainer et al., 2006) . Such opposing results or trends between overweight and obese group by BMI and subjective body image categories, has been previously explained by the wish of losing weight among overweight youth, which makes themselves more likely to smoke (Lowry et al., 2002) .
The current study has several limitations. First, it was a cross-sectional study using data from the ninth Korea Youth Risk Behavior Web-based Survey; therefore, it is difficult to establish a definite causal or temporal relationship between independent variables and daily smoking. The survey was performed using the selfreporting method, which relies on a participant's memory and subjective judgment; therefore, there is the possibility of errors due to individual differences in standards of judgment regarding economic status, academic performance, stress awareness, sadness and hopelessness, etc. Furthermore, the reliability of the answers is unknown. It is possible that some individuals may have concealed their smoking habits; therefore, the actual smoking rate may be different from that reported by male and female students. In response to this limitation, a previous study on Korean adult women confirmed the participants smoking status by measuring the urine cotinine level (Jang 2011) . Chemical analysis can be a useful alternative method for studies containing variables such as this. In spite of its limitations, our research is the first study looking at the association between subject body image, BMI, and daily smoking in Korean students, using the Korea Youth Risk Behavior Web-based Survey as a data source.
Our study revealed the differences in smoking rates and characteristics between boys and girls, and determined how BMI and subjective body image affects daily smoking in adolescents. Furthermore, we suggested a suitable model for male and female adolescent smoking, respectively, mainly regarding to these two body shape-related factors. We could also identify other factors that could affect smoking behavior in students and demonstrated the differences with those of adults, providing evidence for the necessity of separate policies or interventions regarding smoking cessation in adolescents and adults.
